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400mV 左右，相对于基体-1460mV 提高了 1000mV 以上，自腐蚀电流密度小于
0.7µA/cm2，相对于基体 28.548µA/cm2 降低了近两个数量级，说明镀层能够有效
的提高 AZ91D 镁合金的耐腐蚀性能，使 AZ91D 镁合金在 3.5%NaCl 溶液腐蚀介
质中的腐蚀速度明显降低。电化学交流阻抗测试结果符合极化曲线的测量结果，






基体间结合强度高，耐蚀性比 AZ91D 镁合金明显提高。 






































Magnesium alloys have many advantages such as lightness, good thermal 
conductivity, high strength/weight ratio and impact strength, ability to dampen 
electromagnetism and shock waves and being reclaimed easily making them ideal 
alternative materials applied in various fields including communication vehicles, 
national defence, computer, industry, airplanes and spacecrafts as well as daily 
products etc. However, the corrosion resistances of magnesium alloys are generally 
inadequate, and have limited their widespread application in practice. On the other 
hand, low wearable and hardness also limited their widespread application. In order to 
improve their corrosion resistances and hardness, surface treatment is necessary. 
Recent advances in corrosion control measures and electroless nickel plating of 
magnesium alloys were reviewed in this thesis. The condition and flow of eletroless 
nickel plating technology on magnesium alloy AZ91D as well as the main influencing 
factors of bath pH, plating temperature, main salt of nickel acetate, reducing agent 
sodium borohydride, complexing agent ethylenediamine and so forth were studied. 
Techniques, such as scan electron microscope (SEM), X-ray diffraction (XRD), 
micro-hardness tester (MHT), differential scanning calorimetry (DSC), 
electrochemical methods, and so on, were employed to determine the properties of the 
coating. Deposition mechanism was studied by energy diffraction spectroscopy (EDS) 
and auger electron spectroscopy (AES). The results were indicated as follows:  
（1） The formulations of acid etching, and electroless nickel-boron plating in 
electroless nickel plating process on magnesium alloys were studied. The optimal 
formulations were gained as well as the operation sequences of electroless nickel 
–boron plating, i.e. polishing, ultrasonic degreasing, acid etching, finally electroless 
nickel-boron plating (water rinsed after each step). The process flow was simple and 
friendly to environment.  
（2） The pre-treatment process of electroless plating on magnesium alloy was 
related to the occurrence of electroless plating, deposition rate and quality of deposits. 
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